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Do$Cf(pllOf1 

BMHgPundrfttwInvMBiflD 

[0001] lbeinMntionrelatwtoa(totormabl«ta>e. s 

(0002] lislmmfinmUSpalantspedncatforttNos. 

3.353.599 and 5,014.779 to insert a oorruoated Uw 

into me welbore of an underground borehole and to 

expand me tut>e dovimhole into a tubular shape. 

[0003] US patent spedTication Na 5.366.012 dis- fo 

doeaa the expansion of a slotted pipe of which the slols 

open as a result of me expansion 60 as to reduce the 

radial forces needed 10 eqMnd the pipe. 

[0004] The use of (totted or mitialy corrugated pt>e8 

hasmecfcadvantagematlheepqNUidedpipeehavaa is 

Nmfted mechanical strengm. 

(OOOq In te mitto na l patent appicatioapubacaiion No 

WO 9M0G26 dtodosee the eKpansion of an unslotted 

cyMrical pipe by means of an expansion mandrel. 

[0006] A disaArantage Of me latter ei^aneion method 20 

Is mat foicee to expend me pipe are relaliv«hr and 

that the pipe contracts as a result of the expansion pioo- 

ess. 

[0007] It is an object of the present imention to aHevi- 
ate the dteadvantages of the Imwn techniques and to 25 
provide a robust and deformabie tube which can be 
expanded or omeiwisa detomied fay using a relalively 
tow deformation lorce. 

Summary rtrngJaaoBfiQ ^ 

[OOOq Thedeiormable tube aooording to the Invention 
thereto oonprisea a wol which is at least partly fionned 
by a nunnber of tobulae. wherein at least one tubirie is at 
laailpwilydetormedinreiponsatodetomwiionoftha x 
tube. 

pwoq The dolonnation may involve flBttBning or other 
change of the Uxte shape of the Uxies. wNch 
requires rylnclpaly bending torees which are aignn- 
cantly lower than the tension forces that are required to 4o 
e)qiand a Uxilar cyfiratrical p^ 
[0010] It may be required to obtain a tube which can 
be dafonmed easily in an axial or in a radial diredton or 
in bom dMim A radUy detormable toba ia useful V 
thatubalslbrwwnpletobeusedaaancaandAorgas 45 
produefion tubing which Istobe Inserted IntoareUively 
nrnw and Inregularty shaped underground w efco r a 
An axiafly deionnabte tube is useU H me tuba is a pro- 
duction iner or tubing, a wel casing or oINr wen tubular 
wNch is InstaDed In a conpacfing reservoir where there so 
is a risk of bucKing of me wel tUbulars as a resuft d the 
cornpa c tion process. 

[OOtl] it a radMydeformiMetUM is required it is pre- 
ferred that the wan of me tube is at least partly formed 
byaseriesofaxiallUbuleewhicheacheKtendinadrec- es 
Hon substantially parallel to a tongSudkial axis of the 
tuba such that tpon a radfari detormatton of me tobe the 
axial tixies are at least partly deformed 



[0012] If an axiafly defonnable tube is required it is 
preferred matthewaflcfmetUbeisatleast partly 
formed k»y a series of toroidal tubules which extend in a 
substanially circular (firection around a longituflnal axis 
of the tube such that upon axial deformation of me tube 
the toroidal tUxjIes are at least partly flattened or other- 
wise deionned. 

[0013] If a tube is required wtM is bom axiafly and 
radial^ defbnnabla. it is preferred that the wal of the 
tuba is at least pwtly formed by one or mora heRcal 
tubutas which eodand in a sitetantialy helical «frecta 
wim respect to a tongHudM aids of the tube such mat 
upon defonnation of the tube in a dvedton which is ori- 
ented at an angle relativa to a tongHuSnal dlredlon of 
each of me helical tubulea. at least one of me helical 
tubules is defbnned. 

[0014] The tUbUes may be made of a metal, plastic 
nAter or other malerlBi end may be welded, brazad. 
bonded or otherwise secured to ad|aoent tubules or 
other parts of the wall of the tube. 
[0015] The taixiles may before expansion have a 
folded, cyTindrical. el%3tic8l or prisniatic shape and rnay 
as a result of me eoqpansion be unfolded or flattened into 
an elliptical, cylindrical or prismatic shape. 
[0016] Suitably, the tubules contain at the outer 
periphery of me lube openings or weak spots which 
open as a result of the deformation process such that 
one or more fluids are squeezed from me interior of the 
tubules into the space sunoundnig the tibe. 
[0O17] In mat case the fluids that are squeezed from 
the iTterior of the tUxites may contain one or more 
chentols. such as a chemical treatment fhid or com- 
ponents of a liquid cement slurry or oonfxxiertfs of a 
curing agent which components are only mbKBd when 
or aftor they have been squeezed ou of me tubulesL 

I0O18] The invwttionwai be descra>ed in more detail 
and by way of example wim reference to the aooompa- 
nylng drawings, in which 

Rg. 1 is a aos&axial sectional view of a tube bom 
before and after CKpansioa which tite has a waH 
that is made of a series of axial tubules which are 
cylndrtcal betora expansion and eKpbcal after 
cB^nnGtorc 

l^g. 2 is a crasMxial sectional visw of a tube bom 
before and alter iB^ansioiv whkm tube has a waQ 
that oomprlses a series of axU tUbulea which are 
prismalfo before expanston and cd^pfical after 

f=tg. a is a cross^xial sectional view of a tube bom 
before and after oqsanstoa «mteh tuba has a wan 
that is made or a series of axial tUbutoe whfoh are 
el%)lical bom before and after es^anston; 
Hg. 4 is a O068«dal secttonal view of a lUba 
before expansion where the waB of the tube com- 
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prises a series of axial tUxilfls and tie U>e is 
toktod if«o a sU)6Miafly flat shape befm 
unfolded and CKpanded; 

Fig. 5 is a bngHudM sectional view ol a ate 
whcli coinprises a iMl thai is made of a series of 
toroidattubUes: 

Rg. 6 is an entarged detal shoMring tfie cylndrical 
shape of ttvee of the tofDidal tiixies that are endr- 
ded in Rg. 5; 

Rg. 7 is a longttudinai sectional view of the tUbe of 
Fig. 5 after axial oompreeskxi of the tut>e: 
Rg. 8 is an enlarged detai showing ttte elliptical 
shi^M of Itvee of the loroidat lUbUles that are encir- 
cled In Rg. 7; 

Rg. 9 is a croGs-axia! sectional view of a radtely 
•qwdafale lube confyri ri ng «x anal or helical 
lUbulea txslh iMAore and after eiqsansion of the tube; 
Hg. tola a oPosMidBl sectional view ol an unsK- 
panded lube of which tie wal comprisea a series of 
feldsd tubules wNch wilold into a cyMical shape 
during tie process of expending tie tibe: 
Rg. 11 is a cPOSSnBxial sectional view of another 
unofiqpttidedttibe conf iguration where th» wall com- 
prises a series of folded tubes which unfold into a 
cylndrical shape during the process of npandbig 
ttw tube; and 

Rg. 12 is a cfOSMPdal sectional view of an unex- 
panded UDe which lolds open during tM eo^onsion 



as a plastic hinge and whkit is flattened aa a result 
of the eofwrBlon process. 

DfltaiteddasoriDtiQnclthaiwentiQn 

IP0191 Referring nowtol=ig.imeraissh9Miatube1 
in a cylndrical weliore or otier cavty 2. wMch tube 1 
has a wal t«t is made up of a aeriea of a)U tUbUea 3 

which are substantially cyttndrical before eo^Mnsion of 
the tube 1 and ellipUcal after eKpansion of tw tube 1 to 
an enlarged dtameter. as IHusbated by reference 
numeral 3B. 

[0020] The tube lean be expanded by an eaqpansion 
manc^el (not shown) or by increasing tie hydraulic 
pressure in tieinterior4of tie tubel. AsareeuR of tie 
aoqMnsion process tie tubUes 3 are subject to a bend- 
ing process so tie! relatively low forces are required. 
[0021] H tie tubules 3 are made of steel or anotier 
metal twn ft is preferred tut tie tUbiies 3 are sintered, 
welded or brazed togetier along tie lengti of tie areas 
5 where tie tJbUes 3 touch each other. 
[0022] If tie tubules 3 have an i mperm ea ble wai and 
tie tube 1 is used temporarily in tie cavity 2. tor exam- 
ple to provide a temporary seal, tien tie tube 1 can be 
ladlirily contracted again by pumping a high pressure 
fluid hto tie interiors e of tie tuUte 3. which wi 
induce tie flattened tUbUes 3B to resume tieir tubular 
sh^M; so ttiat tie tube 1 radial shrinte and can be eas- 
ily removed from the cavity 2. 



[0023] If tie tube lis to be used permanently in tie 
cavity 2. for ocample if ti e tube 1 is to be used as a wed 
casing, tien at least some of tie tubules 3 may be fled 
wHh Iquid components of a cement slurry or otier cur- 

5 ing agent such as a stiioone gel and tie outer wall of 
tiese tubules m^ contain openings 7, or weaK spots 
which are opened as a result of tie opansion process, 
via which said Squid oomponente are squeezed into tie 
sunounding annular space 6 surrounding tie SB^wnded 

10 tUbel andtieiquidcomponenlsmixipandcuretoa 
htfdened cement siicone or otier cured aeaDng oonv 
position. 

[0024] Rg.2au8trate8analtemaliveent)odbnentof 
tie detormable tube accoiduig to tie invention. INS 
t5 tube 9 is also radially debrmable and uxiyr ises a 
caries of tiMes 1 0 wNch are prismatic before expan- 
sion and eHptcal after eD^mion. as lustrated by refor- 
erve numeral 10B. 

[0025] IhetobUeslOareanangedsUbstanliaBypar- 
M aM to tie longrtudtfial axis 11 at tie centre of tie tube 
9. The tubules 10 are made of steel or anottier mstal 
and we oonnectod to each ottier by longitudinal welded, 
brazed or sintered bonds 1 1 . 
[0026] Rg. 3 shows yet anottier errixxfment of tie 
ss detomiBble tube according to the in^^erdon. in wNch tie 
tube 12is radially deformable and oomprisesaseries of 
tubules 13 which are effiptical Mm and which have an 
elipticat almost flattened shape after radial expervlon 
of tie tube 12. 

X [0027] intiisembodunentthe tubules 13 defonn from 
a f fst eOiptical shapes ilustrated by reference numeral 
13A in wNch tie largest widti of tie eHptical tUbUes 
13A has a tmU orienlaljon Into a second eOiplical 
sh^Miikistraled by reference numeral 13B in which tie 
as IvgesiwidtioftieeMcalliteJlaslSAhaaatBngen- 



KM281 Refentog now to Rg. 4 tiers is shewn a 
detomnable tube 14 wMch convirisee a series of axial 
tUbutoe 15, wherein two pairs of tubulea at oppoeKe 

40 aides of tie tube 14 are foterconnecled fay piastc 
hfoges 16. These plastic hinges 16 alow tie tube 14 to 
be Stored and transported in a flattened shape e.g. 
around a reeling drum (not shown). 
[0029] When tie tube 14 is tien unreetod torn tie 

45 reeing drum a can be brought into a cylndrical shape 
by a guide funnel (not shown). V tie tobe 14 te to be 
used Inside a wel or inBide anottier uavtiaGyMri- 
ori tube 14 is tisn reeled Into tie welbore or tie interior 
of tie otter tubular and expanded tor ewriple by punp- 

so fogaNghpressurefluldlntotielnteriorlToftietUbe 
14. 

10030] The initially flattened tube conngufatonshmm 
in Rg. 4 aOows an easy storage and transport of tie 
tube 14. ag. on a smaH diameter reefing drum, during 
55 tie manufadtfing Stage and during transport from tie 
manubca^ing site to tie site where tie ate 14 is to be 

used. 

10031] Rgures5.6.7and8shGwyelanottiereni)od- 
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imert of the defomwbte tU)o aocofdino to the 
in wNch the tubules 18A. B have a toroidal shape in 
order to make the Mm 19 axiatty detormable. 
IP032I TbetutwISshowmnno Scantieapfexlic- 
tion8nerinaooiipKlwioofloroast)oarinotornu^ * 
where as shown In deNI in Fig. 6 the toroidal tdtnAts 
ISAhmasUbGtonlialycyfndrical Shape. In the oorTio^ 
uration shown in Rg 7 the tUtM 19 has axialiy con- 
tacted so that its tangih is 16% shorter than its original 

le^jthshowninFig.5. 

[0033] AsaresullorflheajdaloanlracliononhetJbe 

19 the tubules laB shown in Fig. 7 have been debnned 
into an elipScal shape, as is showm in more detail in Hd. 
8. 

[90341 RetemnonowtoFio.9lherei6shawnaU)e » 

20 which IS eJ«>orKled withtfi a welbore 21 or olher cav- 
ity. 

UmSi The tube 20 has a wait that oonnpriseB six 
tubdes 23. 24. 25. 26^ 27 and 28 which extend in an 
axial or heticiiooriliouralion relative to the iongitucSn^ to 
axis 29 of the tube 20. 

[0038] Ac^jacem tubules 23. 24. 25, 26. 27 and 28 are 
interconnected alono t)eir lengtti by elonoale welds 32. 
nastic hinges 22 are located in the wate of the tubules 
23^ at boti sides of each weld 32. ^ 
[00371 The unexpandedtite 20 is shewn at the cen- 
tre off the drawing. The six une4)anded tubules 23-28 
each have the form of a pie sector and only a minor gap 
30 Is present between adjacent tUxdes 23-28. To 
expand the tube 20 a pressurized fluid is pumped into so 
the g^3e 30 which wOl induce the tii>e 20 to e)(pand until 
the waUs of the tubules 23-28 are stretched and/or the 
outer walls of the tUbiies 23B-28B are pressed against 
theweabore2l. 

[0038] The voluff»egicienttU>e con fi gur a tion shown » 
in ng. 9 Is atliaclive « tube 20 Is to be inserted hto 
the w«B)ore 21 via a narrow excess, such as a snttH 
dtemeter production tUbing. Furthemwre the inlsrnal 
volume of the unexpended tubules 23-28 is relativety 
largo whereas the intamal vdune off the expended 4o 
tubules 23B^ is relatively small so fiat iff ttw waRs at 
the outer circumlerence of the lubiies 23^ are peifo- 
roted or become during eaqMneion otherwise flukf per- 
mertile a relBlively large vohm off fluids is squeezed 
ffomtheintsrioroff1heiubules23-28intothesufround- 45 
mg annulusandtor formation. 
[D039I InthiswayafelativelylwgevolumBQfaseaing 
agent andtor treatment ffUd can be injected into ttie 
annulus su rroun dwig the tube 20 andtor the fermation 
81 surrounding the wettxve 21. ^ 
[0040] The externally permeable tube 20 is very ait- 
able to ir^ treatment fluids into an underground for- 
mation 31 wNch comprises along the lengft of the 
welx)re2Hayer8 of varying pemioabaily. Iff the outer 
wal80fthetubules23-28haMasignfficanllylowarflijid » 
penneabaity than tm sunrounding formation 27. then, 
as soon as the outer wel of the tubules 22&26B is 
pressed against the wenbore 21. a relatively oonstant 



flux of treatment fluid wfll be squeezed into the verioi« 
sumxjnding fonnalion layers so that ttie risk of if^ecfion 
of fereatntent fluid mainly into the permeable iomwtion 
layeiB end bypassing off less permeefale layers Is mM- 

mized. 

[0O41] If the tube 20 Is used as a treatment fkiidiniec- 
tton tool then the outer wallB of the tubules 23-28 may 
be made of a permeable rubber and/or a fabric and the 
inner walls of the tubules 23-28 which lace the interior 
30 Of the tube 30 may be made Of an impermeable mb- 
ber. Affler lr\|ection of eie tFBBtmenI fluids the presage in 
the imerior 30 of tie tube 20 may be reduced SO that the 
tube 20 radially contracts and can be removed from the 
iMrehale. 

100421 InsteadoffalowingthelubeaOtoainlractafter 
fluids have been ir^ected into the fDmnlion ttie tobe 20 
n«y be aBoand to harden In the a)9)andfld position 
againsl the w d toora 21 by h uaeg i ia lhg the ftolc or 
other material wUh a slowly curing epoRy or other plastic 
oonvsoeitton, so that the soGdned tube 20 then tones 
asaweRHner. 

[0043] The tube 20 and the tube corfyuralions shown 
in Figs. 1 ^ may also have walls that are made of a sieve 
nwterial. In that case the tube may be expanded by an 
expansion cone or by a balloon that is Inflated in the 
interior of the tube. 

[Q0441 Since the sieve material that then forms the 
wefts of tubUes is mainly bent and not or hardly 
stretched the sieve opening size will remain fairty con- 
stant during the ttqpansion process. Theei^MndedliiM 
of Steve nnterial then serves as a titer that prevents 
sand and other solid materials to enter the weObore 21 . 
[0045] The radialy expandable tube 20 and the other 
racfaSy SD^andUOle til>e configurations shown in Figs. 
1 -4 may also be mwle of tubules 23-28 which are made 
of a fluid tmpenmeabie material, such as steal wWrfi 
oriy dotorms iff the prsssure in the interior 30 of tie kte 
exceeds a pre-set level, tn that case the tube may be 
instalQd as a production tuUng which serves as a 
downhde blow-out preventer which eiqiands and seals 
of the ttviulus surrounding the production tobing H a 
blow-oul occursw The radially expandable tube cortfigu- 
ration shown in Fig. 9 can also be used as a dril string. 
In that case drilfing mud is pisiped through the interior 
of the tubules 23A-28A during driling. At the end of a 
driOhg ^ hlg^ pressure fluid is bilected into tM Inte- 
rior 30 of the tiiie 20 so tiat the tube 20 Is expanded 
againsl the borehole wbH 21 and fonns a Mng offiha 
weMbofa arri the drff bit and dowrthole motor assembly 
is puled to the surface by a wIreDne or odled tUiing 
passing ttwough the interior 30 of the tube 20 and also 
serves as an eo^nnsion cone. 
10048] N only mtooreivension of the tube is required 
then the wdl of tie tube may be provided with only one 

or a few odat or hefical tubules. 
0)047] lfthewalsofflhelube20ormeolherra«aNy 
expaiidrt< e conRgunions are made off a idOb^ or 
other elasticaly deformable material then the expanded 
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tube rray serve 86 • hK^ e^nrwion peci«er or bridge 
plug. 

[00481 ttwin be understood that if ttie tubules are ori- 
ented in an axial drectk)n a racfafly detorrrafale tU^ 
be obtained. I the tubules are oriented in a drcumreren* s 
tial direction u thovm In Rg& 5-6 then an axialhr 
detormable tube wtfl be obtained. 
[0049] Iflhetubulee are oriented in a helical direction 
the tube wil be deiomiable bo«i in axial and radial 
directions and the pitch angle of the hefical conf igura- fo 
tion of tw hixias wll then influence the degree In 
which the tube is axially or racfially defoimabla 
10060] Rg. 10 shows a con fi guration xxhere a tube 40 
ooinpriseft a wall fiat consists of a series d axial feida- 
faleUiuleB4l. 15 
100611 II me tubules 41 are Rwia of steal then ttiay 
are fc te iooiwect e d tfde by side along their length by 
axW weldB 42. Each Usie 41 oompriaes at «ia outer 
tircuntsrenca of the U)a 40 a single plastic hinge 43 
«idatttwinnercifcumlsrenceoftwiuba40asetol » 
tour plastic hinges 44. 45^ 46 and 47. Each of ttteee 
plastic hinges 43^7 is tonned by machinhg an axial 
groove in the inner andft)r outer surface ol fie wan of the 
tubule4l. 

[0062] The set of tour plastic hinges 44-47 defines a S5 
wal segment where the tubules 41 can be tokM 
inwardly to forni a U- or della-shaped recess 48 that 
faces the interior 49 of the tube 40. 
[0063] The tiiw 40 is expanded by punping a pressu- 
rized fluid into the interiors 50 of the tubules 41 which 30 
causes the tubUes to untold by hinging about the plastic 
hinges 43-47 so that the tiisUes 41 each obtain a cylin- 
drical shape (not shown). 

[0054] AsaresultoftheuntokSngofthetubules41the 
tube 40 obtains a larger cctemai and internal diameter. 55 
[00661 Rg. 11 shows anoiier tobe 51 wNch com- 
prises a waN that consists of a series of axial foidable 
tubules 52. 

[0056] K the tubules 52 are made of steel then they 
are interoonnected side by side along their length fay 40 
axial welds 53. Each tubiie 52 corrprises both at the 
outer and the inner circumference of the tut>e 51 a set of 
tour plastic hinges 54 that are tormed by machining 
axial grooves in the inner andAir outer surface of the 
waBofeachtubUe52. *i 
[0057] Each set Of lour ptasttoNnges 54 defines a wal 
segment where the tubules 52 can be fblded Inwaidly to 
torm a U- or della-shaped recess 55 that faces either 
the exterior 56 or the interior 57 of tw tube 51 . 
[0058] Thetube51lse)9andedbypumpingapres8u- so 
rized fluid into the interiors 58 of tw tubules 51 which 
causes the tubules 52 to unfold by Nnging about the 
plaslic hinges 54 so that the tubules each obtain a cylin- 
drical shape (not stHwn). 

10059] As a result of the untokSng of the tubules the » 
tuba 51 obtains a laiger SRlemal and Memal dtemeler. 
[0060] Rg. l2showsatoldabletube60whtohcon^ 
prises at Hs lower side a singto plaslto hinge that is 



tormed by an axial tUMie 61 and at its t^iper side a set 
d Ibur plastic hinges 62 that are fonned by machining 
a3dal grooves inthe outer or inner surface ol the ««fl of 
«ietube60. 

[0061] The tour plastic hinges 62 define a delta- 
shi|)ed recess 63 at the lipper side of the tube 60, when 
tie tube is In its folded shape. 
[0062] The tube 60 is unfolded by punptng a pressu- 
rized fluid into the interior 64 of the tube 60. This causes 
the tut>e to unfold in the (Erection of the anows into the 
cylindrical shape which is iBustraled by the broken Ines 
60A. The tubule 61 toen acts as a plastic Nnge and 
obtair» as a result of the unfolding of the tube 60 the 
eliptical €hq)e which is Htustrated by brolcen fnes 61 A. 
10063] The tubule 61 is made of a plasticaly deform- 
able materiiri. such as a formable ttigh^ength tow- 
aloy or dual phase steel grades wNch also provides 
(toiMly to tie tobe 61 In dreumferential dkaclon dur- 
ing the unbldHig procedure Alter the unfokfing proce- 
dure a curing agent may be pumped into the imerior 65 
of the elliptfcd lUbuto 61 A to remtoroe the tubule 61 A. 
The interior 65 of the tilsule 61 may comprise electrical 
and/br hydMto conduits tor transmtesion of etoctric 
andfor hydraulic power andtor signals along the length 
of the tube. 

10064] The embodimenl s of the defemrable tube 
«hown In tm droewtogs provide a tube which can be 
detormed easily and which can be reeled on a reeing 
dnm. The tube can be unreeled tan the dmm and 
ir^ected into an underground borehole or other cavity In 
which the tube is to be used. The tube is sUbsequenfly 
detormed Inside the borehole or oOier c»rf^ by chang- 
iig tie tubular shape of one or mor« tUbulea in the wall 
of the tube. The dotomnatton may inuoltfa flattening. 
untokSng or otier detomwtion of tie tubule or tUbulea. 

Claims 

1. A delonndble tube having a wall whk:h is at least 
partly formed by a nuntier of tUbules, wherein at 
toast one tUbUe is at least partly datonned in 
response to defonnatton of tie tube. 

2. The delormable tube of daiml, wherein the ^ of 
tie tiiM is at least party fomned by a series of axial 
Uxies which each extend In a (Srectlon sUbstan- 
tally parallel to a tongtudtoal axis of tie tube such 
tiat a radial deformation of me tube tie aidal 
tubules are at least party deformed. 

3. Thedeformabte tube of daiml, wherein tie ««■ of 
tie tube is at least party formed by a series of toroi - 
del tubules wfvch extend in a substartialy circular 
direction around a longitudinal axis of tie tube such 
twt HXX1 axial detormaficn of tie tube tie torofctal 
lUbutos ara at least party defonned 

4. Thedetormabtetubeofdalml.wherelntiewalof 
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the tube is a! least partly formed by one or more 
heMtiixiee which wtend in a substantially heCt- 
ciri direction idth respea 10 a longFtLKSnal axis of 
the 1U)e sich that upon detormaSon of the tube in a 
direction which is oriented at an angle relative to a 5 
tongHucM dMion of each of the helical tubules, 
at least one of tie helical tiAulee Is at least partly 

detormed. 

5. ThedetonmblelUbeof claim l.whereinthewa«ol w 
the taiM is at least partly tonmed by a nunte of 
subsiantiaMy parallel tubules which are arranged 
aide by Bide and are connected to each other. 

e. The detormafale tube of daim 5. wherein the is 
tubules m made of metei and the Sid es of a pair d 
•dHaoeft SAsulee substantiaRy touch each other and 
«a sMered welded, apot welded, brazed, bonded, 
or otheiwise secured to each ottier. 

20 

7. The detormaWe Wbe of dalm 5. wherein the 
tubules are made of a plastic or elastomaric mate- 
rial or a fdxic and the sides of acfacent tubules 
tUbstantialy touch each other and are bonded to 
eacholher ^ 

a. The deformaUe tube of daim l. wherein before 
detonnationorthetUbethetUbuleshaveasUbstan- 
tialy cylindrical shape and detorm into a siixtan- 
tialy enseal or flattened shape in recponse to 90 
delormaten of the tut)e. 

0. The defbnnable tobe of daim 1. wherein betore 
delbnnabonofthelUbethetUbuleshaveasuMan- 
tMy prisnatie shape and detonn into a sUbetan- » 
t h Jy fla t t ened <hape In responae to detonrndfand 
the tube, 

ia The detonmaUe tube of daim 1. wherein the 
tubules contain at the outer periphery of the tube 40 
cpeNngs or weak spots whtoh open up as a resutt 
of the deform a t i on process such that one or more 
fluids are squeezed from the interior of the tubules 
into tie space surroundvig the tube. 

45 

11. ThederbrnMetubeofdaimlO.whereintheflukte 
ttiat we squeezed from tie bnterior of tie tubules 
contain one or more chemicals, such as oonpo- 
nents of a liquid cement slurry, oomponsi ^ ol a 
curing agent or a chemical treatment fUd so 
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Fig.9. 
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